Equine central nervous system trypanosomosis in The Gambia is caused by genetically diverse populations of Trypanosoma brucei parasites  by Kingston, D. et al.
10th IEIDC Abstracts / Journal of Equine Veterinary Science 39 (2016) S98eS107S100infection or quite commonly with no clinical signs at all. For T.
equi, resolution of infection invariably results in life-long persis-
tence and transmission risk. Global equine commerce is curtailed
due to restricted movement of horses infected with either para-
site. The horse industry of the Caribbean, speciﬁcally in countries
like Barbados, continues to be a source of profound economic
income for this region. The presence of T. equi and B. caballi has
been reported in manuscripts from Trinidad and Curacao but
overall information on the status of these important parasites in
the Caribbean equine population is lacking. Anecdotally, equine
veterinarians as well as horse owners and trainers on the islands
of Barbados and Curacao report that horses are commonly
affected with what they presume to be equine piroplasmosis yet
routine serologic testing is uncommon. Serum and whole blood
was collected from 190 equids (horses and donkeys) in Grenada,
Barbados and Curacao at multiple locations on each island. Each
animal was examined for signs of overt illness and tick infestation
prior to sampling and identiﬁed ticks were also collected. Sero-
logic analysis was completed using a competitive ELISA (VMRD,
Pullman WA) for both T. equi and B. caballi. No abnormal clinical
signs related to equine piroplasmosis were identiﬁed in any of the
tested animals. Of the 27 horses sampled from four different lo-
cations on Grenada,18 were positive for T. equi yet only two tested
positive for B. caballi. All positive horses were located at two of
the four properties and Dermacentor sp. and Rhiphicephalus sp.
ticks, assumed to be competent vectors based on the literature,
were identiﬁed in the infected herds. Of the horses sampled in
Barbados, regardless of location, the vast majority were B. caballi
positive. No T. equi positive animals were identiﬁed. On the island
of Curacao, no B. caballi positive equids were identiﬁed and only
four T. equi positives were noted. Of these four positives, three of
the animals were imported from South America while the 4th
originated in Curacao. No ticks were identiﬁed on any of the
tested animals in Barbados or Curacao. This unique distribution of
infection within these conﬁned populations is unexpected and
could potentially alter the international trade of horses from this
region. Genetic analysis in the form of ribosomal sequence anal-
ysis and nested PCR is currently being performed on these sam-
ples to conﬁrm the serologic results and better deﬁne the isolates
of these parasites present in this equine population.
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Previous participatory research and clinical case data from SPANA
Ethiopia has demonstrated that respiratory disease, particularly
coughing and nasal discharge are a major reason for clinic
attendance and are consistently ranked in the top-three health
concerns for working equid owners. However, there is little
existing literature on the possible aetiology. The aims of this case-
control study were to determine risk factors, including respira-
tory pathogens, for respiratory disease. Cases and controls were
recruited from horses attending SPANA clinics in central Ethiopia.
Cases were identiﬁed as horses presenting to the clinic for res-
piratory signs such as coughing, nasal discharge or dyspnoea.
Unmatched controls were randomly selected fromhorses without
respiratory signs. All animals underwent full clinical examination,
serology for Streptococcus equi subspecies equi, equine herpesviruses (EHV-1/4) and equine rhinitis viruses (ERAV/ERBV).and
basic haematology. Endoscopic examination of respiratory tract
was performed up to the level of the carina, including tracheal
mucus score (0-3). Tracheal wash samples were taken for cyto-
logical evaluation and PCR identiﬁcation of the major respiratory
pathogens including: equine inﬂuenza virus (EIV), equine
herpesvirus-1/-4, equine arteritis virus (EAV), equine rhinitis vi-
rus-A/-B, Streptococcus equi subspecies equi and Streptococcus
zooepidemicus. Additional data were collected by questionnaire. A
total of 108 cases and 92 controls were examined. Over one-third
of cases presented with coughing (36%) and nearly half had a
nasal discharge (43%). Case horses were more likely to cough on
endoscopy (84% compared to 16% controls) and have abnormal
ﬁndings on thoracic auscultation (54/63). Increased tracheal
mucus (2/3) was seen in 28% of case horses. Cytology of tracheal
wash smears showed increased neutrophils (>20%) in 73/102
cases (72%) and 44/90 controls (49%). Eosinophila (>1%) was seen
39/102 cases (38%) and 37/90 (41%) control horses. Fifty-six
percent of cases with a neutrophilia also had increased eosino-
phils compared to 38% of control horses with increased levels of
both cell types. PCR on tracheal wash samples detected S equi in 5
animals (4 cases), 1 case with EHV-4 and 33 horses with S zooe-
pidemicus present. Signiﬁcantly (p<0.001) more cases were pos-
itive for S zooepidemicus than controls. A dual ELISA for antibodies
to S equi showed 25% seropositive, of which 68% were cases. Re-
sults of remaining diagnostics will also be presented. Horses
commonly presentedwith clinical signs of respiratory disease and
the majority of cases had evidence of lower respiratory tract
disease. Neutrophilia and eosinophilia appeared frequently in
both case and control horses. The role of Streptococcus species in
respiratory disease in this population should be further consid-
ered.
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In many countries diseases affecting working equid performance
and productivity are detrimental both to equid welfare and to
local economic development. Central nervous system (CNS) try-
panosomosis, caused by Trypanosoma brucei spp1, is a severe
manifestation of trypanosomosis, which is usually fatal. The
causative agent of this condition in the Gambia was investigated
further in this study, to determine genotypic variation, mode of
transmission and future management interventions. The pres-
ence of trypanosomes in local tsetse ﬂies (Glossina spp.) was also
investigated due to suspected vector involvement in disease
transmission. Working equids exhibiting signs of CNS trypano-
somosis were clinically evaluated. Blood was stored in EDTA and
on FTA® cards prior to DNA extraction. In advanced neurological
diseasewhere prognosis was hopeless euthanasiawas performed.
CSF and CNS tissue samples were collected post-mortem. CSF was
stored on FTA® cards and tissue samples were collected in
formalin and RNAlater®. To conﬁrm CNS T.brucei spp infection,
immunohistochemistry and T.brucei-speciﬁc PCR2 was performed
on tissue samples. DNA was also extracted from blood collected
from patients with evidence of generalised T.brucei infection with
normal neurological function, and from the midguts of locally
Figure 2. Ultraﬁltration equipment (Millipore Cogent M1 Tangential Flow
Filtration System).
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ing a panel of microsatellite markers3 together with a reference
strain of T.brucei equiperdum (OVI) and a T.b.brucei positive con-
trol.Ten cases (5 horses, 5 donkeys) with naturally occurring CNS
trypanosomosis were included. Horses presented with rapidly
progressive spinal ataxia while donkeys showed slowly deterio-
rating cerebral dysfunction and cranial nerve abnormalities. CNS
trypanosomosis was conﬁrmed post-mortem using immunohis-
tochemistry and PCR. Histopathological evaluation revealed
diffuse lymphocytic-plasmacytic meningoencephalomyelitis.
Microsatellite fragment analysis showed a heterogenous parasite
population with a large range of alleles present, inconsistent with
a clonal population. Parasite populations from donkey versus
horse, and from blood versus CNS tissue were not found to be
signiﬁcantly different, suggesting that host factors are important
in progression of neurological disease. Of 405 tsetse trapped
locally and dissected, 11 contained microscopically visible midgut
trypanosome infections. DNA extracted from the positive tsetse
midguts was positive for equid DNA in 3/11 cases, conﬁrming
vector involvement. 5/11 ﬂies were positive for T.brucei but with
different microsatellite patterns to that found in infected CNS
tissue. Further work is required to develop an optimal panel for
use in both tsetse and equine-derived samples. Continued efforts
are required to improve understanding of the transmission of this
disease to enable the development of effective preventative
measures.
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2Kisima Farm Ltd, Nairobi, KenyaFigure 1. AHS antigen capture ELISA results before and after ﬁltration of
AHS shot 1 containing 5 serotypes.All 9 AHS serotypes were isolated over the last 13 years from
equine fatalities in Kenya. These 9 serotypes which were isolated
from organs were used for the production of AHS vaccines. The
viruses were grown on BHK cells, 10 times concentrated by ul-
traﬁltration and chemically killed by formalin and BEI. Inject®
Alum was added as adjuvant. The CVRL vaccine comes in 2 shots.
Shot 1 contains 5 serotypes (1,4,7,8,9) and shot 2 four serotypes
(2,3,5,6). The vaccine dose is 4ml and is given subcutaneously andFigure 3. AHS antigen capture ELISA results of AHS vaccine shot 1 before
and after inactivation of the virus mix by formalin and BEI.
